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서      론
성대는?인체에서?호흡기관의?시작부위일?뿐만?아니
라??발성기관으로서?중요한?역할을?하고?있다??그러므로?
양성?후두?질환의?수술?시??최대한?성대?점막의?손실을?
줄여야지만?음성을?보존?할?수?있다??지금까지의?후두?
미세수술에서는?????레이저가?효과적인?치료?수단으로
서?많이?사용되어?왔다??????레이저는?미세한?점막?절제
가?가능하고?지혈?효과가?강력하여?병변을?정확하고?섬세
하게?제거하는데?유리하다??하지만?성대?상피층???????-
??????및?고유층????????????????의?손상을?쉽게?가져와??
반흔?형성을?초래할?수?있다??이는?결국??성대?고유층의?
섬유조직화를?일으켜??고유층의?주요?기능인?점성?탄력
성???????????????????????을?저하시켜??음성?장애를?초래
하게?된다??최근?들어??????????????????????????????
가?후두수술의?효과적인?치료법으로?소개되면서??많은?
후두질환에?적용?되고?있다?????의?임상적인?적용은?포
도주색?모반?????????????????이나??모세혈관?확장증????-
????????????과?같은?피부의?혈관질환을?치료하는데?처
음으로?사용되기?시작하였다????후두질환에?있어서????
이?처음?적용되기?시작한?것은?????년?대?말부터이며??후
두?유두종?????????????????????의?치료에?가장?먼저?시도
되었다????최근?들어??후두?유두종??성대?백반증??????????-
???????????성대?폴립???????????????성대구증??????????-
???????등과?같은?여러?양성?후두?질환에서?적용되고?있
으며??많은?연구결과에서????을?안전하고?효과적인?레
이저?수술?방법으로?제시하고?있다??????본?리뷰에서는?본?
연구기관에서?오랜?기간?동안?시행되어?온????의?치료?
경험을?바탕으로??후두질환에서????의?치료?원리?및?각
각의?질환에서의?임상?적용?방법을?기술하고자?한다?
본      론
정상 성대점막의 구조
성대?점막은?크게?상피세포층??????????????고유층????-
??????????????갑상피열근???????????????????????의?세?
개의?층으로?이루어져?있으며??기저막?????????????-
??????에?의해?상피세포층과?고유층은?연결되어?있다??발
성기능의?가장?핵심적인?부분은?이?중??상피?세포층과?고
유층의?상층????????????????????????????????????????????’??
??????이?담당하고?있다???????성대?고유층의?성분은?크게?
세포성분????????????????????과?세포외간질성??????-
??????????????????????????로?나뉘어?지며??주요?세포들
에는?섬유아세포??????????????근섬유아세포??????????-
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????????대식세포?????????????등이?있다??이?중?섬유아세
포가?세포외간질을?만들어내는?주요?역할을?하며??세포
외간질은?섬유성?단백질?????????????????과?간질?성분
??????????????????????????로?구성된다?????섬유성?단백질
에는?콜라겐??????????과?엘라스틴?????????이??간질?성분
은?????????????과??????????????????으로?구성되어?있
다??세포외간질은?상피?및?고유층의?상층이?점막?파동
을?일으킬?수?있도록?하는?아주?중요한?역할을?하고?있
다??기저막은?상피?세포층을?고유층에?고정하는?역할을?
하며??이는?상피층의?기저세포????????????가?형질막?????-
????????????의?부착판???????????????????을?통하여??
치밀판??????????????에?연결되어?이루어?진다??투명판
???????????????내의?고정미세섬유????????????????????
는?부착판으로부터?기저막하?치밀판????????????????
??????을?통하여?치밀판으로?연결된다?????????????이?부위
에?손상이?오면?창상치유에?관여하는????????????에?의해?
반흔이?형성될?수?있다??또한?콜라겐과?섬유모세포가?
많이?분포한?조직은?흉터가?크게?생길?가능성이?높다????
585 nm-PDL의 작용 기전
??????????은?광혈관?용해성??????????????????레이
저로?가는?광섬유로?유도하여? ??????????????를?통하여?
에너지를?병변?부위에?조사하는?방식으로?이용한다??????
??????????????의?작용기전은?아직?정확히?밝혀져?있
지?않지만??피부과적?혈관질환?등에서?우수한?결과를?
보여?사용되기?시작하였으며??현재는?후두질환에서도?
널리?사용되고?있다?????의?작용기전은?기본적으로?크
게?광음향?효과????????????????????????광열?효과????-
???????????????????광화학?효과??????????????????????
로?나누어?진다??첫?번째?광음향?효과는?선택적으로?흡
수된?성대?상피?조직에?높은?압력의?레이저가?흡수되면
서??상피?조직과?기저막을?느슨하게?연결하고?있는????-
????????????????????????????????????????등을?분리?시켜??
상피층을?보존하는?작용을?하게?된다??두?번째로?광열?효
과는?혈관벽?내의?산소헤모글로빈???????????????에?
대한?선택적?광열용해작용????????????????????????????
을?기전으로?하여?성대의?상피?및?주위?조직에?최소한의?
손상을?주면서?미세혈관의?응고?효과를?일으키는?것으
로?알려져?있다??세?번째로?광화학?효과는?세포외기질의?
직접적인?활성화를?통하여??분자구조의?재배열?및?재형
성을?유도한다??결과적으로?조직의?저?혈류?및?저산소
증을?유도하여?콜라겐?신생?및?재배열의?활성화??조직?
내?콜라겐?합성을?유발하게?된다?????????????이는?결국?성
대?병변의?치료?시??선택적으로?병변의?혈관을?응고시키
고?정상적인?점막은?보존시켜?수술?후?음성?개선에?있어
서?우수한?결과를?가져오는?것으로?생각된다???????
Fig. 2. 585 nm- pulsed dye laser system. A : PhotoGenica 
SV 585-nm PDL model made by Cynosure (Chelmsford, 
Massachusetts). B : 600 µm flexible fiber.
A B
Fig. 1. Structure of the vocal fold epithelial barrier. Vo-
cal fold epithelium is classified as stratified squamous 
consisting of multiple layers of closely packed squa-
mous cells. A : Coronal histologic section through mem-
branous portion of a human vocal fold (20× magnifica-
tion, hematoxylin and eosin stain). B : Schematic of the 
vocal fold epithelial barrier. Cell layers are divided into 
two sections : suprabasal layers and basal layer. The 
basal layer of epithelial cells is joined to a basement 
membrane (Elizabeth EL, Ciara L, Susan L. Journal of 
Speech, Language, and Hearing Research, October 
2014, Vol. 57, 1679-91).
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PDL의 임상적 적용
성대 폴립(Vocal polyp)
성대?폴립은?후두?영역에서?흔하게?볼?수?있는?양성?
질환으로?기저막?또는?고유판?상층의?급성?또는?만성적
인?손상으로?인해?발생한다고?알려져?있다??조직학적으
로는?상피?또는?고유판?상층에서?유리질?변성?????????
???????????????혈전증??????????????부종?????????콜라
겐?섬유질의?증식??????????????????????????????????등을?
Fig. 3. Keloid and hypertrophic scars. A: Factors which result in increased synthesis and decreased degradation of 
collagen. B: Laser radiation results in decreased vascular perfusion and alteration of the cells and proteins responsi-
ble for scar formation. MMP : matrix metalloproteinase, PDGF : platelet-derived growth factor, TGF : transforming 
growth factor (Bouzari N, Davis SC, Nouri K. Int J Dermatol. 2007 Jan;46(1):80-8).
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특징으로?한다??이는?결국???????’????????안의?제??형?
콜라겐의?증식?및?제??형?콜라겐으로?구성된???????????
??????의?재배열을?일으키게?된다??현재까지의?성대?폴
립의?일반적인?치료는?성대?점막을?최대한?보존하면서?
????????????????나?????레이저를?이용하여?절제하는?
것이었다??하지만?성대?상피층을?보존하는?것은?고?난이
도의?수술?기법을?요구하며??????레이저?사용시??성대?
반흔을?남기기?쉽다??이에?반해?????은?선택적으로?병
변의?미세혈관에?흡수되어?응고?효과를?일으키며??이는?
최대한?정상?성대점막의?상피층을?보존?한?채??폴립을?
제거할?수?있다고?알려져?있다??본?기관에서는?전신?마
취?후??????????를?성대?폴립에????????거리에?위치?
시킨?후?폴립의?색이?변화가?올?때가지?????????????????
?????를?조사하였다??특히?출혈성?폴립?????????????
??????의?경우?????조사?후??지혈?및?병변을?경화?시키
는?효과가?있어??후두미세수술?진행?시??쉽게?성대?점막
이?떨어져??출혈?없이?폴립만?제거할?수?있었다????????????
이는?결국?성대?점막?및?고유층의?층이?반흔?조직으로?대
체되지?않아?수술?후?음성회복에?우수한?결과를?보였다?????
성대 백반증(Vocal leukoplakia)
성대?백반증은?성대의?백색?점막?병변을?일컫는?임상
용어로서??병리?조직학적으로?주로?과각화증?????????-
????????또는?이형성증???????????이?동반된다??성대?백반
증의?소견은?매우?다양하며??정상?소견부터?이형성증??상
피내암종???????????????????까지?나타날?수?있으며??전암?
병변?????????????????????이?될?수?있어?진단?및?확실
한?치료가?중요하다??현재까지는?성대?백반증의?치료를?
위해?????레이저가?가장?효과적인?치료?방법으로?인식
되어?왔다??하지만?????레이저를?이용한?수술?방법이?
세밀하게?병변을?제거할?수는?있지만??성대?상피층?및?
고유층의?손상을?입혀?음성학적으로?악화되는?결과를?
초래?할?수?있다??최근?성대?백반증의?치료에????을?적
용한?연구?결과들이?발표되었으며??성대?병변을?확실하
게?절제하면서??기저막?및?고유층의?상층을?보존할?수?
있어?음성?보존에?효과적이다라는?보고가?있었다????
본?기관에서는?전신?마취?후?현수?후두현미경을?이용??
병변을?확인?한?후????????의?간격을?두고??????를?위
치?시킨다??병변의?범위에?따라??????????????????????
??????????????를?조사하였으며??상피층과?기저막?사이?
면을?따라?작은?코튼?볼을?이용하여?점막을?밀게?되면?
병변만?쉽게?박리해?낼?수?있었다???????????????을?조사
하게?되면??투명판???????????????에?위치한???????????
??????들을?분리시키게?되고?이는?상피층과?기저막이?쉽
게?분리되도록?만든다??이는?결국?수술?후에도?기저막의?
Fig. 4. Intraoperative view of pulsed dye laser-assisted 
enucleation laryngomicrosurgery. A : After suspension 
laryngoscopy under general anesthesia, a hemorrhagic 
vocal polyp is noted on the right vocal fold. B : The PDL 
is delivered by a 0.6 mm fiber (arrow), which is held di-
rectly over the surface of the hemorrhagic polyp. The 
treated portion of the vocal fold can be confirmed by 
the blanching change of the epithelium. C : After the 
PDL application, a longitudinal incision is made at the 
overlying epithelium. D : The epithelium is easily peeled 
off from the lesion and opened using a small cotton ball 
mounted on microforceps. E : After careful dissection 
with appropriate microinstruments, the hemorrhagic 
polyp is easily enucleated out using microcurved alliga-
tor forceps. F : The remaining epithelium is repositioned 
after removal of the lesion (Byeon HK, Han JH, Choi BI, 
Hwang HJ, Kim JH, Choi HS. Biomed Res Int. 2015;2015: 
820654. doi: 10.1155/2015/820654).
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치밀판??????????????을?보존하게?되어??성대?점막파동을?
유지하게?되며??음성?보존에?유리하다??????레이저로?절
제한?환자?군과????을?이용하여?절제한?환자?군?사이의?
음성?비교분석?결과를?보면??통계학적으로?유의하게?음성?
호전을?보이진?않았지만????????????????????????????
?????나?후두?스트로스코피?결과에서는????을?사용한?
군이?수술?전보다?유의하게?호전?된?결과를?보였다????
성대 유두종(Laryngeal papilloma)
유두종은?유두종?바이러스????????????????????????
????에?의한?질환으로??주로???????????????에?의해?주
로?생기고?드물게?????????????에?의해?생기기도?한다??현
재까지는?????레이저가?지혈?효과가?좋고?정확하게?제거?
할?수?있어?가장?좋은?치료방법으로?받아들여?지고?있다??
하지만??????레이저를?이용한?기존의?유두종?제거?수술
의?경우?성대?반흔????????????후두?격막의?형성????????-
????????및?후두?협착????????????????????과?같은?합병
증들이?빈번하게?발생하며??또?다른?위험으로는??????레
이저에?의한?기도?화상이나??상피?화생????????????????-
???????에?의한????????????????????????????의?노출로?
더?악화되는?경우도?있다??유두종은?다발성의?혈관?고리
를?지닌?혈관성?병변으로??산소헤모글로빈????????-
???????에?선택적으로?흡수되는????에?적용하기?좋은?
질환이다??몇몇?연구결과들에?의하면?????을?이용한?유
두종?제거?수술의?경우??성대?및?정상?후두?점막의?보존
을?통한?유두종만의?제거가?가능하며??이는?결국?격막?및?
협착의?발생을?줄이고??음성?보존에?있어?우수한?효과
를?지닌다고?보고하고?있다??????또한?부분적인?재발?시
에는?국소?마취?하에?굴곡형?내시경을?통한?치료도?가
능하다?
성대 구증(Sulcus vocalis)
성대?구증은?성대의?유리연을?따라?성대?상피가?선상
으로?함몰되어?있는?것을?특징으로?하는?질환으로??애성
과?발성장애를?주?증상으로?한다??성대?구증을?치료하
기?위해서??현재까지?성대?유리연의?볼륨을?채우기?위
하여?지방??근막??또는?실리콘?등을?성대?내?주입하는?방
법??제??형?갑상?성형술??성대구?절제술????????????????
등?여러?가지?수술?기법들이?시도?되었으나??음성?개선에?
있어서는?모두?만족스럽지?못한?결과를?보였다??오히려?
수술?후?잦은?유착이나?반흔?형성으로?인하여?수술?전
보다?음성이?더?악화되는?경우를?초래하기도?하였다??
???은?본래?비후성?반흔????????????????????또는?켈로
이드????????에?매우?효과적인?것으로?알려져?피부과?영
역에서?주로?이용?되었다??본?기관에서는?성대구증과?피
부?반흔?사이의?조직학적?유사성에?기인하여?성대구증
에?처음?도입하여?사용하기?시작하였다??본?기관에서는?현
재까지?많은?성대구증?환자에게?????성대구?수술?????
?????????????을?시행하였으며??수술?후?성대?점막?진동의?
향상을?통한?음성?개선효과를?연구결과로?발표하였다????
Fig. 5. Vocal cord mucosectomy with PDL. A : Vocal cord leukoplakia was observed on the vocal cord. B : The entire 
lesion was then elevated along the cleavage plane created by the PDL using a small cotton ball which was grasped 
by an alligator forceps. C : The cleavage plane between the basement membrane and the epithelium facilitated 
the creation of a micro flap and the en-bloc removal of the lesion (Park YM, Jo KH, Hong HJ, Choi HS. 2014 Oct;41(5): 
459-63).
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정확한?메커니즘은?아직?밝혀져?있지?않으나?????이?
선택적으로?산소헤모글로빈에?흡수되어??반흔?조직의?
혈관?증식에?영향을?미친다고?생각하고?있다??또한?반흔?
혈관에?열과?응고?괴사??????????????????????를?유발하여?
저관류???????????????와?저산소증?????????를?일으킨
다??이는?결국??콜라겐의?재생성??콜라겐?재배열?및??????-
?????의?활동에?영향을?미쳐?조직?내?콜라겐?합성을?돕
는다??지금과?같이?예상되는?기전으로?저자들은?성대?상
피층?및?고유층?상부의?재생을?확인?하였으며??이로?인
한?음성개선?효과를?경험하게?되었다?
본?기관에서의?수술방법은?먼저?전신?마취?하에?현수
후두경?????????????????????????으로?성대를?노출?후??
지혈솜???????????????으로?성대를?측면으로?밀어?성
대구를?넓게?노출하였다??성대구의?중심부위는?????μ??
??????????????????을?성대?표면에?직접?접촉시켜?조사?하
였으며??성대구의?주변?부위는????????가량의?거리를?
두어???????의????을?약???????회?가량?수직으로?조사?
하였다?????의?조사?횟수는?환자들의?병변?상태에?따
라?달리?하였으며??경험적으로?성대구?부위?점막의?색?
변화?등이?관찰되는?시점에서?종료하였다????????????아
직까지?성대?구증에서?뚜렷한?효과를?보이는?치료?방법
이?없는?실정에서????은?하나의?효과적인?치료방법이?
될?수?있을?것으로?기대된다??현재????은?생산이?중단
된?상태로?더?이상의?신규구매가?불가능?하다??그리하여??
???과?레이저?파장이?유사하며??광열용해작용을?하는?
?????????????????????????????????????????레이저가?
Fig. 6. Theoretical mechanism of pulsed dye laser (PDL) glottoplasty. A : Coronal section of vocal fold. Type II sulcus is 
noted. B : Sulcus is exposed by pushing the vocal fold to the side, and the PDL is pulsed. C : The epithelium at the 
center of the sulcus is detached after denaturation of the lower layer. D : Collagen realignment and neo-collagene-
sis. E: Restoration of normal lamina propria by physiologic tissue remodeling (Hwang CS, Lee HJ, Ha JG, Cho CI, Kim 
NH, Hong HJ, et al. Otolaryngol Head Neck Surg. 2013 May;148(5):804-9).
A B
C D E
PDI fiberEpithelium
Vocalis muscle
Collagen
realignment
Vocal ligament
Reinke’s space
J Clinical Otolaryngol 2016;27:224-230
230
이를?대체하는?한?방법이?될?수?있을?것으로?생각된다??
결      론
??????????은?선택적?광응고?효과를?기전으로?하
여??정상적인?성대?점막은?최대한?보존한?채??병변의?미
세혈관?응고를?유발한다??이는?성대?점막?파동을?유지
하게?하여??후두미세?수술?후?음성?보존에?우수한?결과
를?보이고?있다??이에????은?양성?후두?질환의?치료에?
있어서?효과적이며??안전한?치료?방법이?될?것으로?생
각된다?
중심 단어：후두미세수술?음성?성대?레이저?
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